Core handling by Conze, Ronald et al.
University of Wollongong 
Research Online 
Faculty of Science, Medicine and Health - 




GFZ German Research Centre for Geosciences 
Thomas Gorgas 
GFZ German Research Centre for Geosciences 
Alexander Francke 
University of Wollongong, afrancke@uow.edu.au 
Henning Lorenz 
Uppsala University 
Follow this and additional works at: https://ro.uow.edu.au/smhpapers 
 Part of the Medicine and Health Sciences Commons, and the Social and Behavioral Sciences 
Commons 
Recommended Citation 
Conze, Ronald; Gorgas, Thomas; Francke, Alexander; and Lorenz, Henning, "Core handling" (2015). Faculty 
of Science, Medicine and Health - Papers: part A. 4892. 
https://ro.uow.edu.au/smhpapers/4892 
Research Online is the open access institutional repository for the University of Wollongong. For further information 
contact the UOW Library: research-pubs@uow.edu.au 
Core handling 
Disciplines 
Medicine and Health Sciences | Social and Behavioral Sciences 
Publication Details 
Conze, R., Gorgas, T., Francke, A. & Lorenz, H. (2015). Core handling. In U. Harms (Ed.), ICDP Primer - Best 
Practices for Planning, Managing and Executing Continental Scientific Drilling Projects (pp. 79-88). 
Potsdam, Germany: GFZ German Research Centre for Geosciences. 








Ronald Conze, Thomas Gorgas, Alexander Francke and Henning Lorenz 
 
 
This chapter provides two examples of 
workflows on core handling of hard rock 
and soft sediment core material.  The 
examples described below may serve as a 
guideline for similar drilling projects during 
their planning phases. 
 
Core Handling Procedure Example 1:  
Crystalline Rock – COSC-1 
The Collisional Orogeny in the Scandinavian 
Caledonides (COSC) scientific drilling 
project drilled its first drill hole, COSC-1 
(ICDP 5054-1-A), from early May to late 
August 2014 (Lorenz et al., 2015a). COSC-1 
is located in the vicinity of the abandoned 
Fröå mine, close to the town of Åre in 
Jämtland, Sweden. This is a typically slim 
hole hard rock coring project using a 
wireline exploration triple-tube diamond 
coring system. During the drilling operations 
an elaborated core handling workflow was 
applied. The following chapter is an excerpt 
from the COSC-1 Operational Report 
(Lorenz et al., 2015b). 
 
COSC scientific operations 
The scientific operations were coordinated 
by Uppsala University, Sweden. The on-site 
scientific work was performed in two 12 h 
shifts per day. Normally, three scientists 
were on-site at any time during the 
operational phase. Two groups were rotating 
on a 10-day schedule, partly with changing 
personnel. The first group began its work on 
April 26, 2014, two days before planned 
spud in, and the last scientists left the drill 
site on August 29, 2014. The complete on-
site scientific work from mobilization to 
demobilization is estimated to about 4.75 
man-years. The personnel are listed in 
chapter 1 of the COSC-1 Operational report 
(Lorenz et al., 2015b). 
 
           
 
Fig. 9.1: Whole round core scan of core section 
showing double reference line in upright position with 
red line on the right (COSC project) 
 
COSC workflow drill core handling 
The on-site science team received the drill 
core from the drilling team at the drill rig, 
noting top and bottom depths and possible 
comments on the core run protocol. For 
cores drilled with 3 m triple tube core 
assemblies, this was done on the pipe 
handling rack, where the drill core in its 
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aluminium split-liner was hydraulically 




Fig. 9.2: Core boxes 648 and 649 from COSC-1. 
The core boxes are used in portrait format (=upper 
left corner = Top, lower right corner = Bottom. Top 
and bottom of core runs are marked with labelled 
foam blocks. Each box was photographed with the 
cm/ft ruler and a standard colour chart. 
 
closed liner was then transferred to the 
geologist's core handling table for further 
processing (Fig. 9.5). The 6 m core barrel 
assembly had to be split in two halves. To 
guarantee that core extraction without an 
inner liner was done in the most careful way, 
the drilling team removed the core from 
each half of the inner tube piece by piece, 
handing them immediately over to the 
science team who placed them in empty core 
liners (from the triple tube system), always 
under rigorous control of top and bottom. 
In this way, the drill cores from the double 
and triple tube systems could be processed 
in the same way. 
 
At the geologist's working table, the core 
pieces were restored to their original 
position (with few exceptions where this was 
not possible) and marked with two coloured 
lines for orientation (red line on the right 
when looking upwards, and blue). Not until 
this was finished were the other tasks 
performed. These were (1) measuring the 
total length of the drill core along the red 
line, (2) washing with a sponge and clear 
water and subsequent drying with a paper 
towel (usually enough since the only additive 
in the drilling fluid were biodegradable 





Fig. 9.3: Sample location filled with a labelled foam 
block showing the sample number and IGSN (lower 
left: ICDP5045EX2W501) 
 
From the geologist's working table, full core 
boxes were transferred to the first science 
container. Here the core run protocol was 
scanned and archived, and its data together 
with information about the core's position in 
the respective core boxes was registered in 
the Drilling Information System (DIS). 
Unrolled core scans were acquired for each 
section (Fig. 9.1) after drying with a hair 
dryer and the images were added to the DIS. 
Afterwards, each core box was photo-
graphed on a repro-stand and the photos 
added to the DIS (Fig. 9.2). Colour profiles 
were calculated along each core section with 
the help of a GNU Octave script. Sub-
sequently, geophysical parameters of the 
core sections were logged on a Geotek 





Fig. 9.4: The first drill core (bedrock in the lower 
part, cement in the upper part) was pushed out of the 
inner tube of a triple tube core barrel assembly. 
Clearly visible is the split aluminium liner that 
protects the drill core from external forces. The 
second tube is also called core barrel, and the third 
tube is the drill string, hence “triple tube”. 
 
For the last step of core documentation, the 
core boxes were transferred to the second 
science container where a working place for 
geological drill core logging was installed. 
The geologists entered this description 
directly into the DIS. Finally, the core boxes 
were packed for transport and temporarily 
stored at the drill site. 
 
COSC sampling 
All samples in the COSC scientific drilling 
project are marked with an International 
Geo Sample Number (IGSN), a hierarchical 
unique identifier (Fig. 9.3) that is used to 
track samples and relationships between 
samples (see also: http://www.geosamples. 
org/igsnabout). 
 
On-site sampling of the drill core was very 
restricted and only permitted for the 
following purposes: study of changes in 
thermal conductivity in relation to time after 
drilling (sample to be returned), matrix gas 
extraction and analysis (samples have been 
returned), microbiology (destructive). In 
addition, the on-site science team took DNA 
and ATP swab-samples on fracture surfaces. 
The tracer used for microbiology was 
fluorescein dye. More advanced setups to 
employ tracers together with NQ triple tube 
drilling were ready for employment, but not 
used due to the strategic decisions to only 
use the faster double tube drilling in the 









Core Handling Procedure Example 2:  
Lake Sediments – Lake Ohrid 
The ICDP project “Scientific Collaboration 
on Past Speciation Conditions in Lake 
Ohrid” (SCOPSCO) recovered more than 
2100 m of sediments from five different drill 
sites between 2011 and 2013 (Wagner et al., 
2014). During the first drilling campaign in 
summer 2011, short sediment successions 
<10 m were recovered using an UWITEC 
piston corer. This drilling technique uses a 
re-entry cone on the sediment floor to 
recover a continuous sediment record and is 
suitable for soft sediments down to about 
20-25 m below lake floor (blf).  
 
Fig. 9.6: Location (left) and map of Lake Ohrid 
(right) with color-coded depth and drill sites, 
modified after Wagner et al., 2014. 
 
Between April and May 2013, a deep drilling 
campaign was carried out using ICDP’s 
Deep Lake Drilling System (DLDS) 
operated by DOSECC (Drilling, 
Observation and Sampling of the Earth’s 
Continental Crust’s) consortium. At the drill 
sites DEEP, CERAVA, and GRADISTE  
boreholes were cored at water depths of 243 
m, 119/131 m, and 131 m down to 569 m 
blf, 90 m blf, and 123 m blf, respectively 
(Wagner et al. 2014). In order to obtain a 
maximum composite profile recovery, 
multiple boreholes were cored at each drill 
site. At the PESTANI site, limited time and 
bad weather conditions enabled the recovery 
of only one sediment succession at a water 
depth of ~262 m down to a maximum 
penetration depth of ~194 m blf. The 
composite field depth recovery adds up to 
more than 90 % at each individual drill site.  
 
 
Fig. 9.7: Drill core handling on the barge. Small 
holes were drilled into plastic liners to prevent 
excessive core expansion from high gas pressure in 
the liner (Photo: N. Leicher). 
 
Ohrid on-site scientific work 
The on-site scientific operations were 
coordinated and conducted by the 
University of Cologne (Germany), the 
University of Kiel (Germany), the Faculty of 
Natural Sciences of Skopje (Macedonia), and 
the Hydrobiological Institute Ohrid 
(Macedonia). Scientific work on the drill 
barge was performed 24/7 in two 12-hour 
shifts. The platform team consisted of three 
scientists led by Post-Doctoral researchers 
and experienced PhD students. This group 
was responsible for the on-site 
documentation, core handling, and initial 
sampling. Additionally, the scientific shift 
leader was also responsible for taking 
decisions in close collaboration with the 
driller team on type and progress of daily 
coring activities and depth calculations. 
General decisions about the drilling strategy 
and the selection of the subsequent drill 
holes and sites were made after 
consultations between the Principal 
Investigators (PIs), on-site scientific shift 
leader, and driller team. The shore-based PI 
was in particular responsible for the overall 
organization of the field campaign, including 
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financial and political issues during the 
drilling operation, and to ensure the timely 
















Expedition Site Hole Core Tool Section
 
Fig. 9.8: ICDP standard core labelling routine. Arrows point to the bottom of the core, blue caps are attached to 
the top, white caps to the bottom of each core section.  
 
Workflow Ohrid core handling on barge 
After each core run, when the drill tool was 
successfully pulled back to the platform and 
disassembled by the driller’s crew, the 3m 
long PVC liner containing the recovered 
sediment core was transferred to the 
platform science team. Immediately, small 
holes were drilled into the plastic liner with a 
cordless screwdriver whenever gaps in the 
sediment structure indicated a high gas 
pressure in the PVC liner. Although drilling 
these small holes might have caused 
specimen contamination with oxygen, it 
prevented the substantial loss of core 
material when the sediment was pushed out 
of the PVC liner (Fig. 9.6).  
 
Simultaneously, caps were attached to the 
bottom and top of the PCV liner. The 3m 
long PVC liner was then split into 1m long 
core sections. Gaps in the sediment 
succession, which unambiguously occurred 
due to the gas pressure in the PVC liner, 
were closed by gently pushing the sediment 
back in position with a sediment pusher. 
Finally, caps were taped tightly on top and 
bottom of each core section, and then cores  
were labelled following ICDP standard 




Fig. 9.9: Simplified scheme for the illustration of the 
drill depth calculations  
 
Oriented samples were taken directly on the 
platform from the core catcher (CC) by 
pushing small cubic plastic vials into the 
sediment. Subsequently, the remaining 
sediment material from the core catcher was 
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replaced into a plastic bag. The cubic plastic 
vials were shipped to the GFZ (Potsdam) 
for initial paleomagnetic analyses, and in 
addition small aliquots of this material was 
used for total inorganic carbon and total 
organic analyses at the University of 
Cologne. A first description of the recovered 
sediments from the core catcher provided 
first insights into the lithology, which is a 
prerequisite for decisions about succeeding 
drill progress and drill strategies. This brief 
material description was also used to provide 
a first overview about the recovered 
sediments down to the base of each hole 
(see for example Wagner et al., 2014).  
 
In addition to information about the 
lithology, on-site documentation of the 
recovered core sections further highlighted 
problems or issues that occurred during the 
drilling activities and regarding calculated 
drill depths. Depth calculations were 
crosschecked between the science and driller 
team before each core run. 
 
The basis of the depth calculations is the 
length of the drill pipe (Plenght) and of the 
Bottom Hole Assembly (BHAlength), i.e. the 
lowermost drill pipe to which the drill tool is 
connected during the drilling activities (Fig. 
9.9). Corresponding calculations always refer 
to the driller’s mark on the barge, which 
must be always denoted in the drill table in 
form of a depth/length scale entry in order 
to keep track of the driller’s depth. The	  
“stick down” and “stick up” refer to the 
distance between the drillers mark and the 
lowermost and uppermost end of the last 
drill pipe of the entire drill string, 
respectively. The air gap is measured 
routinely during the drilling operations and 
corresponds to the distance between the 
water surface and the drillers mark (Fig. 9.9). 
 
In the first step, the water depth (wdepth) at 
the coring location is determined by using 
the equation (1): 
wdepth = (Plength * Pamount) + BHAlength + stick 
down + HPCmax length – air gab – recovery1st 
HPC run        (1) 
Subsequently, the drillers constant dc can be 
calculated with the equation (2): 
 
dc = wdepth + air gap (2) 
 
The drillers constant is the basis for the 
calculation of the sediment depth (sdepth) (3): 
 
sdepth = ddepth - dc (3) 
 
whereby the drillers reference depth (ddepth) 
equals to the total length of the drill string 
(4): 
 
ddepth = (Plength * Pamount) + BHAlength + stick 
down + bcorrection (4) 
 
The bit correction (bcorrection) depends on the 
selected coring device (Chapter 4), and refers 
to the distance the coring device protrudes 
over the BHA. 
Drilling strategy 
Decisions about the onsite drilling strategy 
encompasses the selection of the coring 
devise, the sediment depth to be cored, and 
the maximum penetration depth with 
respect of the individual scientific targets of 
the drill site. Stratigraphic information 
obtained from hydro-acoustic pre-site 
surveys are rather imprecise, and more 
profound decisions about the selection of 
the coring devises can be made based on 
lithological information from the core 
catcher material of previous boreholes. Thus, 
higher sediment recovery percentages are 
frequently gained in boreholes, which were 
drilled later during an on-going drilling 
campaign. If multiple boreholes can be 
drilled at on drill site, spot coring for gaps in 
the sediment sequences of the neighbouring 
boreholes can be conducted. In order to 
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save time during the drilling activity, the non 
coring assembly can be used between the 
target depths. 
 
Onsite drilling strategy should also carefully 
balance the risks during the drilling and the 
scientific gain to be expected in order to 
prevent the loss of coring devices. For 
example at the DEEP site in the central part 
of Lake Ohrid, the hydro-acoustic data 
imply an overall sediment infill of more than 
680 m (Wagner et al., 2014). However, very 
coarse, unconsolidated material with gravel 
and pebble could have destabilized the 
borehole and thus, coring was stopped at 
569 m sediment depth (Wagner et al., 2014).  
 
Fig. 9.10: Core handling workflow during the Lake 
Ohrid drilling expedition. 
 
Ohrid core handling at shore base 
At the shore base, geophysical parameters of 
the core sections were measured with the 
Geotek MSCL-S core logger. The volume-
specific magnetic susceptibility (MS) was 
detected over an integral of 8 cm in 2 cm 
resolution steps on the whole core using a 
Bartingon loop sensor. Smear slide samples 
from core catcher material were prepared for 
preliminary diatom analyses. The slides were 
directly analysed at the shore base using an 
incident light microscope. During the deep 
drilling in 2013, the sediment cores were 
stored in the dark at 4°C in a 20 feet 
overseas cooling container. At the end of the 
drilling activities, the cooling container was 
directly shipped to the University of 
Cologne (Fig. 9.10). 
 
Ohrid core handling in science lab 
The sediment cores recovered during the 
SCOPSCO 2013 field campaign at Lake 
Ohrid are stored under temperature-
controlled conditions (4°C) at the University 
of Cologne, Germany. The archive halves 
are permanently stored in the Bremen Core 
Repository (BCR). Core splitting, description, 
documentation and measurements such as 
MSCL and X-ray fluorescence (XRF) 
scanning are performed at the University of 
Cologne. For the XRF scanning, the 
resolution was set to 2.5 mm, which 
accounts for the homogenous structure of 
the sediment and is likely high enough to 
decipher decadal sediment property 
variations. Visual inspection, MS and XRF 
scanning data combined are used to identify 
horizons with tephras or cryptotephras. 
Corresponding results are tied into 
paleomagnetic measurements and 
chronostratigraphic tuning methods to 
establish an age-depth model. Subsampling 
for geochemical, pollen and diatom analyses 
were carried out at consistent intervals of 16 
cm on the composite core after core 
correlation and splicing was performed 
based on visual inspection and XRF data. 
Aliquots of the subsamples were distributed 
to the Ohrid science community for further 
analytical work (Fig. 9.11). 
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Ohrid core correlation and splicing 
Core correlation and splicing of core data 
obtained from neighbouring bores is a 
critical and essential task to improve the data 
quality, which is often compromised due to 
spotty and incomplete core recovery. Simply 
speaking, not every core retrieved during a 
drill run exhibits a full recovery, which 
requires additional drilling a Hole-B (and 
sometimes even a Hole-C) close to the 
original hole of a particular site to fill a 
particular data gap over drill depth.  
 
Fig. 9.11: Specific analyses and sampling along the 
core handling workflow during the Lake Ohrid 
drilling expedition. Subsequent to the subsampling, 
the working halves are shipped to Bremen for final 
core storage. 
 
One standard software application used in 
academia to showcase and feature data from 
the various drill holes is, for example 
CORELYZER. This program is routinely 
utilized for data analysis of this kind during 
ICDP and IODP projects around the world. 
The software package, which originates from 
the Lamont-Doherty Earth Observatory 
(LDEO) allows to fetch various data sets 
obtained in a bore hole and placed on a 
world wide web-based server, to cross-
correlate them into a ‘spliced’ composite-like 
data profile – be it images or any other data 
(magnetic susceptibility; GRAPE, XRF core 
scanning data) The splicing itself is based on 
the idea to match data of a certain kind (e.g., 
GRAPE or Magnetic Susceptibility) 
downhole as they can be obtained between 
two or three drilled holes. 
 
For the long core from the central part of 
Lake Ohrid (DEEP site), core correlation 
and splicing was carried out in two steps. 
First, a preliminary composite profile (splice) 
was established by using the magnetic 
susceptibility data, which was measured 
onsite at Lake Ohrid over an integral of 8 
cm in 2 cm steps. The cores of this 
preliminary composite profile were 
subsequently processed using the descripted 
workflow. Information from the visual core 
descriptions and the XRF core scanner data 
was then compiled to establish a re-fined, 
final core correlation and composite profile. 
If an unambiguous core correlation was not 
possible, additional core segments from the 
respective sediment depth were opened, 
likewise analysed, and included into the 
composite profile. Core sections, which are 
not part of the final composite profile were 
opened, descripted, and a high-resolution 
line scan image was taken. In order to 
optimize the laboratory capacities, XRF and 
MSCL core scanning was not conducted on 
these core sections, and they were directly 
shipped to Bremen for final core storage. 
Other individualistic attempts to further 
enhance the experience of working with 
scaled images and data sets from the 
aforementioned data processing have been 
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contributed to the scientific community (Fig. 
9.11, pers. comm. Roy Wilkens, Hawaii; 
Thomas Westerhold, MARUM/Bremen; 
Thomas Gorgas, ICDP/GFZ). However, 
this approach is still dependent on the 
correct data input from someone who 
knows how to apply the CORELYZER 
software to produce so-called ‘splice’ and 
‘off-set’ tables. Upon retrieving such tables 
from the various databases (i.e., IODP’s 
LIMS or ICDP’s DIS systems), self-standing 
macros based on IGOR PRO allow the 
trained user to splice and overlay all sorts of 
data sets in a computed and scaled form. 
This skill allows the trained user to go 
through the entire data set in a relatively fast 
fashion in order to further clean and 
represent the data in a publishable manner.
 
 
Fig. 9.11: Spliced line-scan images produced on cores from Hole-A -and- B during IODP Exp 346 overlaid by 
corresponding physical property data (GRAPE and RGB) for the top 20 mbsf. Note that both images and data 
from corresponding holes are computed into a scaled composite profile based on splice and offset (i.e. “affine”) tables 
which are an essential output produced with the CORELYZER and CORRELATOR applications. 
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